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(54) Pickup actuator 

(57) A pickup actuator for an optical disc record- 
ing/reproducing device comprising a pair of supporting 
plates (70.70*) disposed on wire springs (44a,44b) adja- 
cently to magnets (30.30*), and a magnetic fluid (80) 
applied between the pair of supporting plates and both 
side portions of the magnets, for damping vibration 
occurring at the lens holder when the lens holder is 
driven. Accordingly, when there occurs the vibration at 
the lens holder, the vibration is directly damped by the 
damping fluid cflsposed between the magnets and the 
wire springs which are supporting the lens holder. Thus, 
an objective lens is allowed to reach the designated 
position more rapidly. Accordingly, the pickup actuator 
can be employed into an optical device having the vibra- 
tion of high intensity, such as in automobiles, or the like. 
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Description 

[0001] The present invention relates to a pickup 
actuator employed in an optical device for record- 
ing/reproducing information on/From an optical disc. 
[0002] The field of optical means for record- 
ing/reproducing information on/from information record- 
ing medium such as an optical disc is already in the 
limelight as a new technique of the coming era. A pickup 
actuator is considered to be an important component of 
the optical device, since it determines the speed of 
recording and reproducing of information. Such pickup 
actuator schematically comprises a base member, a 
lens holder, and a lens holder driving means. The lens 
holder is movably disposed with respect to the base 
member. An objective lens is mounted on the lens 
holder. The objective lens projects a light beam on to a 
recordable side of the optical disc to read the optical sig- 
nal, or record the information on the optical disc. The 
lens holder driving means drives the lens holder in 
directions appropriate for focusing and tracking. 
[0003] An example of a prior art pickup actuator is 
shown in Figures 1 to 3. 

[0004] Figure 1 is an exploded perspective view 
showing a conventional pickup actuator, Figure 2 is a 
perspective view showing the pickup actuator assem- 
bled, and Figure 3 is a sectional view showing a main 
portion of the pickup actuator shown in Figure 2. 
[0005] As shown in Figures 1 to 3, a base member 
10 comprises a body portion 12 and a holder supporting 
portion 1 4. A pair of yokes 20 and 20' are disposed at an 
upper side of the body portion 12, while facing each 
other and having a predetermined distance therebe- 
tween. The holder supporting portion 14 is attached to 
an outer side surface of one 20* of the yokes 20 and 20* 
by a plurality of screws 16a and 16b. 
[0006] Further, a pair of magnets 30 and 30* are 
attached to an inner side surface of the yokes 20 and 
20\ The magnets 30 and 30' form a magnetic circuit 
The yokes 20 and 20' function to maximize and concen- 
trate the magnetic flux density toward a desired direc- 
tion. 

[0007] A lens holder 40 is disposed between the 
magnets 30 and 30\ An objective lens 42 is mounted on 
the lens holder 40. The lens holder 40 is suspended at 
the holder supporting portion 1 4 of the base member 1 0 
by two pairs of wire springs 44a and 44b such that the 
lens holder 40 is movable. One end of each of the wire 
springs 44a and 44b is connected to respective sides of 
the lens holder 40, while the other ends thereof are con- 
nected to the holder supporting portion 14 after passing 
through a space 14a defined at an inner portion of the 
holder supporting portion 14. 
[0008] Further, a driving coil 50 is disposed at the 
lens holder 40 together with the magnets 30 and 30\ 
constituting a lens holder driving means. 
[0009] The driving coil 50 has a pair of focusing 
coils 52a and 52b and a tracking coil 54. The focusing 



coils 52a and 52b are wound around both sides of the 
lens holder 40, while the tracking coil 54 is wound in a 
perpendicular fashion with respect to the focusing coils 
52a and 52b. The focusing coils 52a and 52b and the 

5 tracking coil 54 move the lens holder 40 toward direc- 
tions appropriate for focusing and tracking, in corpora- 
tion with the magnets 30 and 30'. 
[0010] In a conventional pickup actuator con- 
structed as above, focusing and tracking of the objective 

w lens 42 are performed by an electromagnetic interaction 
between the magnets 30 and 30', the focusing coils 52a 
and 52b, and the tracking coil 54. 
[0011] The above conventional pickup actuator, 
however, has a drawback as follows. Since the lens 

15 holder 40 is suspended at the holder supporting portion 
1 4 by the wire springs 44a and 44b, during focusing and 
tracking of the objective lens 22, a lot of time is taken for 
the objective lens 42 to reach the designated position 
and be settled therein. 

20 [0012] The conventional pickup actuator will now be 
described in greater detail with respect to Figure 4. As 
shown in Figure 4, an X-axis ("S") is a distance that the 
objective lens 22 is supposed to be moved to be settled 
in the designated position, and an Y-axis (T) is a time 

25 taken for the objective lens 22 to reach the designated 
position and be settled therein. 
[0013] "Ga" in Figure 4 is a line for indicating an 
ideal movement of the objective lens 42. In this case, it 
takes "0" (zero) seconds for the objective lens 42 to 

30 reach the designated position T and be settled therein. 
However, such ideal movement is impossible because 
the objective lens 42 would need to have a speed reach- 
ing an infinite value in an instant in order to be instantly 
moved to the position T. 

35 [0014] "Gtf in Figure 4 is a line for indicating an 
actual movement of the objective lens 42. In this case, it 
takes times V for the objective lens 42 to reach the 
position T and be settled therein. 
[0015] If the objective lens 42 is moved at a greater 

40 speed the time can be shortened to V- however, there 
inevitably occurs the vtoration of the objective lens 42 
until the objective lens 42 is settled in the position T\ 
[001 6] As described above, the greater the speed of 
the moving objective lens 42, the greater the vibration of 

45 the objective lens 42 has. Thus, if the vibration is effi- 
ciently damped, the objective lens 22 can be settled in 
the position T more rapidly. 
[0017] In the past, it has been suggested that a 
damper bond 60 in a gel state be injected into the inner 

so portion of the holder stpporting portion 14 in order to 
damp the vibration. Due to the presence of the damper 
bond 60, the vibration transmitted through the wire 
springs 44a and 44b are damped more rapidly. (See 
lina "Gd" in Figure 4). 

55 [0018] Despite the damper bond 60, however, there 
is a limit to increasing the speed of the focusing and 
tracking operation of the objective lens 42, since the 
vibration occurring at the lens holder 40 is damped by 
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the damper bond 60 only after the vibration has been 
transmitted through the wire springs 44a and 44b to the 
clamper bond 60. 

[0019] Particularly when the optical device is 
employed in automobiles which have intensive outside s 
vibrations, or when the physical shock is exerted to the 
optical device, the vibration occurring at the lens holder 
40 is not quickly damped, and there occurs a mis-func- 
tion of the optical device. 

[0020] Further, the damper bond 60 has to be w 
injected into the inner space 14a defined within the 
holder supporting portion 14 from a side thereof. Thus, 
injecting of the damper bond 60 itself has been a com- 
plex process, which deteriorates a productivity of the 
optical pickup device. is 
[0021] In addition, after injecting the damper bond 
60, the damper bond 60 has to be solidified to some 
degree by ultraviolet rays radiated thereto. Thus, a man- 
ufacturing process of the optical pick device becomes 
more complex, and a manufacturing cost thereof 20 
accordingly increases. 

[0022] The present invention has been made with a 
view to overcoming above-described problems, and 
accordingly, it is an aim of embodiments of the present 
invention to provide a pickup actuator capable of rapidly 25 
moving the objective lens to a designated position by 
rapidly damping a vforation occurred at a lens holder 
during a focusing and tracking operation of an objective 
lens. 

[0023] Another aim of the embodiments of the 30 
present invention is to provide a pickup actuator capa- 
ble of preventing a possible mis-function of the optical 
device by rapidly damping a vibration occurring at a lens 
holder caused by an outside vibration or shock. 
[0024] Yet another aim is to provide a pickup actua- 35 
tor which does not need a damper bond injection proc- 
ess, thus has a simpler manufacturing process along 
with less manufacturing costs. 
[0025] According to the present invention there is 
provided a pickup actuator as set forth in claim 1, claim 40 
4 or claim 17 appended hereto. Further features of the 
present invention will be apparent from the dependent 
claims and the description that follows. 
[0026] According to a first aspect of the present 
invention there is provided a pickup actuator for an opti- 45 
cal device, comprising: a base member; a lens holder 
which is disposed on the base member in such a man- 
ner that the lens holder is suspended by two pairs of 
wire springs so as to allow the lens holder to be moved 
for focusing and tracking, and on which an objective so 
lens is mounted; and a lens holder driving means for 
driving the lens holder for focusing and tracking; charac- 
terised by: a damping fluid which is applied between the 
lens holder driving means and the wire springs for 
damping vibration occurring at the lens holder when the ss 
lens holder is driven. 

[0027] Preferably, the lens holder driving means 
comprises: a pair of magnets disposed at the base 



member, while being spaced from each other at a pre- 
determined distance; and a driving coil which is dis- 
posed at the lens holder and interacts 
electromagnetically with the magnets. 
[0028] Preferably, a pair of yokes are provided for 
maximizing and concentrating the magnetic flux density 
toward a desired direction, wherein the yokes are 
spaced from each other at a predetermined distance on 
the base member while facing each other, and the mag- 
nets are respectively attached to inner side surfaces of 
the yokes. 

[0029] According to a second aspect of the present 
invention there is provided a pickup actuator compris- 
ing: a base member; a pair of yokes disposed on the 
base member while being spaced from each other at a 
predetermined distance; a pair of magnets respectively 
attached to inner side surfaces of the yokes; a lens 
hojder which is suspended by two pairs of wire springs 
so as to be moved for focusing and tracking in a space 
defined between the magnets, and on which an objec- 
tive lens is mounted; a driving coil which is disposed on 
the lens holder and drives the lens holder for focusing 
and tracking by electromagneticalry interacting with the 
magnets characterised by: a pair of supporting plates 
disposed on the wire springs which are supporting the 
lens holder, so as to have a predetermined gap with 
side portions of the magnets; and a damping fluid which 
is applied between the pair of supporting plates and 
both side portions of the magnets, for damping the 
vibration occurred at the lens holder when the lens 
holder is driven. 

[0030] Preferably, the supporting plates are posi- 
tioned between the wire springs so as to be in contact 
with each of the wire springs. Alternatively, the wire 
springs are disposed between the supporting plates so 
as to be contacted with each of the supporting plates. 
[0031] Preferably, a pair of second wire springs 
extended from the both sides of the lens holder in a 
symmetrical relation with respect to the first wire 
springs; a pair of second supporting plates respectively 
disposed on the second wire springs, while being 
spaced from side portions of the magnets at a predeter- 
mined distance; and a second damping fluid which is 
applied between the pair of second supporting plates 
and the side portions of the magnets being adjacent to 
the second supporting plates, and which damps the 
vibration occurring at the lens holder when the lens 
holder is driven. 

[0032] Preferably, the second supporting plates are 
positioned between the wire springs so as to be con- 
tacted with each of the wire springs. Alternatively, the 
wire springs are disposed between the second support- 
ing plates so as to be contacted with each of the second 
supporting plates. 

[0033] Preferably, the first and/or second support- 
ing plates are made of a nonmagnetic material. Prefer- 
ably, the nonmagnetic material is a plastics material. 
[0034] Preferably, the first and/or second damping 
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fluid has a viscosity ranging from 1000cP to 2000cP at 
about 27°. Preferably, the first and/or second damping 
fluid is a magnetic fluid having a magnetic property in 
the magnetic field. Preferably, the magnetic fluid is mag- 
netized to 100G ~ 200G in a magnetic field of 3~4k0e. 
Preferably, the magnetic fluid is in a colloid state, 
wherein magnetic particles are stably dispersed. Prefer- 
ably, the magnetic particles comprise Fe^. 
[0035] According to a third aspect of the present 
invention there is provided a pickup actuator compris- 
ing: a base member; a first and a second yokes dis- 
posed at an upper surface of the base member, while 
being spaced from each other at a predetermined dis- 
tance ;a first and a second magnets respectively 
attached to inner side surfaces of the yokes; a lens 
holder which is suspended by first wire springs so as to 
be moved for focusing and tracking between the first 
and the second magnets, and on which an objective 
lens is mounted; a driving coil which is disposed at the 
lens holder, and drives the lens holder for focusing and 
tracking by electromagnet calty interacting with the first 
and the second magnets; a pair of first supporting 
plates disposed on the first wire springs which are sup- 
porting the lens holder, while being spaced from side 
portions of the first magnets at a predetermined dis- 
tance^wo pairs of second wire springs extending in a 
symmetrical relationship with respect to the first wire 
springs: a pair of second siworting plates respectively 
disposed on the second wire springs, while being 
spaced from side portions of the second magnets at a 
predetermined distance; and a magnetic fluid which is 
applied between the first supporting plates and side 
portions of the first magnets and between the second 
supporting plates and side portions of the second mag- 
nets, and which damps vibration occurring at the lens 
holder when the lens holder is driven. 
[0036] According to the preferred pickup actuator, 
when there occurs the vibration at the lens holder, the 
vftxation is directly damped by the damping fluid dis- 
posed between the magnets and the wire springs which 
are supporting the lens holder. Thus, an objective lens 
is allowed to reach the designated position more rapidly. 
[0037] Further, since there is no need for injection 
of damper bond into an inner portion of the holder sup- 
porting portion, the manufacturing processes of optical 
pickup becomes simpler, and the manufacturing costs 
thereof accordingly decreases. 
[0038] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings, 
in which: 

Figure 1 is an exploded perspective view showing a 
conventional pickup actuator; 

Figure 2 is a perspective view showing the pickup 
actuator of Figure 1 assembled; 
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Figure 3 is a sectional view showing a main portion 
of the pickup actuator of Figure 2; 

Figure 4 is graph for explaining a damping effect 
obtained by a conventional clamper bond; 

Figure 5 is a perspective view showing a pickup 
actuator according to the first preferred embodi- 
ment of the present invention; 

Figure 6 is a plan view showing a pickup actuator of 
Figure 5; 

Figure 7 is a graph for explaining a damping effect 
obtained by a damping fluid according to an 
embodiment of the present invention; 

Figiffe 8 is a perspective view showing a pickup 
actuator according to the second preferred embod- 
iment of the present invention; and 

Figure 9 is a plan view showing a pickup actuator of 
Figure 8. 



25 [00391 Referring firstly to Figure 5, a pickup actua- 
tor according to the first preferred embodiment of the 
present invention is shown. Also, Figure 6 is a plan view 
showing the pickup actuator of Figure 5, and Figure 7 is 
a graph for explaining a damping effect obtained by a 

30 damping fluid as used in this embodiment. 

[0040] It will be understood that like or equivalent 
elements to those described above in relation to the 
prior art will be given the same reference numerals 
below and a detailed description of these elements will 

35 not be repeated here. Accordingly, a reference numeral 
10 in the figures is a base member, 20 and 20' are 
yokes, 30 and 30* are magnets, 40 is a lens holder, and 
50 is a driving coil. 

[0041] As shown in Figures 5 and 6, the base mem- 
40 ber 10 comprises a body portion 12 and a holder sup- 
porting portion 14. 

[0042] The yokes 20 and 20' are disposed at the 
body portion 12 of the base member 10, while being 
spaced from each other at a predetermined distance. 
45 The holder supporting portion 14 is attached to an outer 
side surface of the yokes 20* by a plurality of screws 1 6a 
and 16b. 

[0043] Further, the magnets 30 and 30' are 
attached to inner side surfaces of the yokes 20 and 20', 
so respectively. The magnets 30 and 30* form a magnetic 
circuit. The yokes 20 and 20' function to maximize and 
concentrate the magnetic flux density toward a desired 
direction. 

[Q044] The lens holder 40 is disposed between the 
55 magnets 30 and 30' which are disposed at the base 
member 10. An objective lens 42 is mounted on the lens 
holder 40, approximately at a middle portion of the lens 
holder 40. The lens holder 40 is suspended at the 
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holder supporting portion 14 of the base member 10 by 
two pairs of wire springs 44a and 44b such that the lens 
holder 40 is movable. One end of each of the wire 
springs 44a and 44b is connected to respective sides of 
the lens holder 40, while the other ends thereof are 5 
respectively connected to the holder supporting portion 
14 after passing through each space 14a defined at 
both sides of the holder supporting portion 14. 
[0045] The driving coil 50 is disposed at the lens 
holder 40, and constitutes a lens holder driving means 10 
together with the magnets 30 and 30'. The driving coil 
50 has a pair of focusing coils 52a and 52b, and a track- 
ing coil 54. The focusing coils 52a and 52b are wound 
around the both sides of the lens holder 40, while the 
tracking coil 54 is wound in a perpendicular fashion with is 
respect to the focusing coils 52a and 52b. Here, the 
focusing coils 52a and 52b, and the tracking coil 54 
move the lens holder 40 toward the directions of focus- 
ing and tracking, in cooperation with the magnets 30 
and 30'. 20 
[0046] The arrangement shown in Figures 5 and 6 
further comprises two supporting plates 70 and 70' and 
damping fluid 80. The supporting plates 70 and 70' are 
respectively disposed on the two pairs of wire springs 
44a and 44b which are supporting the lens holder 40. 2s 
The supporting plates 70 and 70' are also positioned 
adjacently to the side portion of the magnets 20*. The 
supporting plates 70 and 70' are respectively disposed 
on the wire springs 44a and 44b in such a manner that 
the wire springs 44a and 44b are hung on a pair of 30 
hooks 70a and 70b which are formed integrally on 
respective side surfaces of the supporting plates 70 and 
70'. Each of the hooks 70a or 70b is spaced from the 
other at a predetermined distance. Such a structure of 
the supporting plates 70 and 70', however, is not limited 35 
to the example suggested here, but can be varied in 
many ways. Preferably, the wire springs 44a and 44b 
are not f ixedly attached to the hooks 70a, 70b. 
[0047] Although it is shown that the supporting 
plates 70 and 70* are disposed between the two pairs of 40 
wire springs 44a and 44b, the wire springs 44a and 44b 
may be cfisposed between the supporting plates 70 and 
70'. 

[0048] Since the supporting plates 70 and 70' have 
to be spaced from the side of the magnet 30' for the 45 
functional purpose, it is preferable that the supporting 
plates 70 and 70' are made of nonmagnetic material, 
and more preferably made of a plastics material. 
[0049] The damping fluid 80 is applied between the 
supporting plates 70 and 70' and the magnets 30 and so 
30' which are adjacently positioned to the supporting 
plates 70 and 70'. The damping fluid 80 functions to 
damp a vibration of the lens holder 40, when the lens 
holder 40 is moved toward the directions of focusing 
and tracking. Accordingly, the vibration which is ss 
occurred when the lens holder 40 is moved toward the 
directions of focusing and tracking and transmitted to 
the wire springs 44a and 44b are more efficiently 



damped. 

[0050] The damping fluid 80 is a magnetic fluid 
whose magnetic particles are not separated from the 
fluid 80 even when the centrifugal force of high intensity 
or the magnetic field is exerted to the fluid 80. Particu- 
larly; the magnetic fluid is in a colloid state, wherein the 
magnetic particles are stably dispersed. Here, Fe^ 
can be utilized as the magnetic particle. 
[0051 ] It is preferable that the damping fluid 80 has 
a viscosity ranging from 1000cP to 2000cP, at 27°C. 
Adcfitionally, it is preferable that the damping fluid 80 is 
magnetized to a degree from 100G to 200G in the mag- 
netic field of 3~4k0e. 

[0052] Accordingly, due to the viscosity thereof, the 
damping fluid 80 damps the vibration of the lens holder 
40. Further, the damping fluid 80 does not gravitate 
downward but stays properly between the magnets 30 
and 30' and the lens holder 40, due to a magnetic prop- 
erty thereof. 

[0053] A preferred example of such damping fluid 
80 is a magnetic fluid comprising 4-6% of magnetite, 
16-20% of oil soluble dispersant, 73-80% of carrier liq- 
uid, and 0-1% of aromatic amina 
[0054] In the pickup actuator constructed as above, 
the lens holder 40 is moved toward the directions appro- 
priate for focusing and tracking by an electromagnetic 
interaction between the magnets 30 and 30', and the 
focusing and the tracking coils 52a. 52b, and 54, 
thereby performing the focusing and tracking operation 
of the objective lens 42. 

[0055] In such situation, as described in relation to 
the prior art, vibration occurs. However, in the pickup 
actuator of the preferred embodiment such vibration is 
transmitted through the wire springs 44a and 44b, and 
directly damped by the damping fluid 80. disposed 
between the supporting plates 70 and 70' on which the 
wire springs 44a and 44b are hung, and the magnets 30 
and 30'. 

[0056] Accordingly, as indicated by a line "Ge" in 
Figure 7, the time 1e" taken for the objective lens 22 to 
reach the designated position T and be settled therein 
is remarkably shortened, in comparison with the time 
spent with the conventional damper bond (see line "Gd" 
of Figure 7). 

[0057] Figures 8 and 9 are perspective and plan 
views, respectively, for illustrating a pickup actuator 
according to a second preferred embodiment of the 
present invention. 

[0058] As shown, the pickup actuator according to 
the second preferred embodiment of the present inven- 
tion additionally has a second damping means which 
utilizes a damping fluid. Except for the second damping 
means, the construction of the pickup actuator accord- 
ing to the second preferred embodiment of the present 
invention is identical with that of the first preferred 
embodiment of the present invention described above. 
[0059] The second damping means has two pairs of 
second wire springs 44'a and 44t>, a pair of second sup- 
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porting plates 90 and 90', and a second damping fluid 
80*. The second wire springs 44 a and 44b are 
extended in a symmetrical relation with respect to the 
first wire springs 44a and 44b. The second supporting 
plates 90 and 90' are respectively disposed adjacently 5 
to the side portion of the magnet 30. The second damp- 
ing fluid 80* is applied between the second supporting 
plates 90 and 90' and the side portion of the magnet 30, 
to damp the vbration occurred when the lens holder 40 
is driven. 10 
[0060] As shown in the figures, the second damping 
means of the pickup actuator according to the second 
preferred embodiment of the present invention is con- 
structed identically with the first damping means. Thus, 
further description of the second damping means will be is 
omitted. 

[0061] The vibration damping processes in the 
pickup actuator according to the second preferred 
embodiment of the present invention also, is identical 
with the processes described in the first preferred 20 
embodiment of the present invention. The unique fea- 
ture of the second preferred embodiment is that the 
vforation is damped by the first and the second damping 
fluids 80 and 80' applied between the supporting plates 
70. 70', 90, and 90' and the magnets 30 and 30', 2s 
wherein the supporting plates 70, 70', 90, and 90' are 
disposed on the first and the second wire springs 44a, 
44b, 44'a, and 44b which are disposed in a symmetrical 
relation with each other. 

[0062] According to the pickup actuator described 30 
above, even when vibration occurs at the lens holder 
while the lens holder is moved toward the directions of 
focusing and tracking, the vibration is directly damped 
by the damping fluid applied between the supporting 
plates disposed on the wire springs and the magnets. 35 
Thus, the objective lens reaches the designated posi- 
tion and is settled therein more rapidly. 
[0063] With the pickup actuator described herein, 
when vibration occurs at the lens holder, caused by the 
outside vibration and shock, the vibration of the lens 40 
holder is efficiently damped as described above. There- 
fore, the pickup actuator has a high adaptability so that 
it can be employed into the places having vibration of 
high intensity, such as an optical device of automobile. 
[0064] Further, with the preferred pickup actuator 45 
since there is no need for the injection of damper bond 
into an inner portion of the holder supporting portion of 
the base member, the manufacturing process of the 
optical pickup becomes simple, and the manufacturing 
costs thereof accordingly decreases. so 
[0065] Meanwhile, the damping fluid utilized in the 
preferred pickup actuator can be used together with the 
conventional damper bond, and still provides a remark- 
able damping effect. 

[0066] Although the magnetic fluid is suggested as ss 
the preferred damping fluid, the invention it is not limited 
to magnetic fluid only, but can be any material if it per- 
forms the same function described in the description of 



the present invention. 

[0067] The reader's attention is directed to all 
papers and documents which are filed concurrently with 
or previous to this specification in connection with this 
application and which are open to public inspection with 
this specification, and the contents of all such papers 
and documents are incorporated herein by reference. 
[0068] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0069] Each feature disclosed in this specification 
(including any accompanying claims, abstract and 
drawings), may be replaced by alternative features 
serving the same, equivalent or similar purpose, unless 
expressly stated otherwise. Thus, unless expressly 
stated otherwise, each feature disclosed is one example 
only of a generic series of equivalent or similar features. 
[0070] The invention is not restricted to the details 
of the foregoing embodiments). The invention extends 
to any novel one, or any novel combination, of the fea- 
tures disclosed in this specification (including any 
accompanying claims, abstract and drawings), or to any 
novel one, or any novel combination, of the steps of any 
method or process so disclosed. 

Claims 

1 . A pickup actuator for an optical device, comprising: 

a base member (10); 

a lens holder (40) which is disposed on the 
base member in such a manner that the lens 
holder is suspended by two pairs of wire 
springs (44a,44b) so as to allow the lens holder 
(40) to be moved for focusing and tracking, and 
on which an objective lens (42) is mounted; 
and 

a lens holder driving means (50) for driving the 
lens holder (40) for focusing and tracking; 
characterised by: 

a damping fluid (80) which is applied between 
the lens holder driving means (50) and the wire 
springs (44a,44b) for damping vibration occur- 
ring at the lens holder (40) when the lens 
holder is driven. 

2. The pickup actuator as claimed in claim 1 , wherein 
the lens holder driving means (50) comprises: 

a pair of magnets (30,30*) disposed at the base 
member (10), while being spaced from each 
other at a predetermined distance; and 
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a driving coil (50) which is disposed at the lens 
holder and interacts electromagnetically with 
the magnets. 

3. The pickup actuator as claimed in claim 2, further s 
comprising: 

a pair of yokes (20,20*) for maximizing and con- 
centrating the magnetic flux density toward a 
desired direction, wherein the yokes are w 
spaced from each other at a predetermined 
distance on the base member (10) while facing 
each other, and the magnets (30,30*) are 
respectively attached to inner side surfaces of 
the yokes. is 

4. A pickup actuator comprising: 

a base member (10); 

20 

a pair of yokes (20,20*) disposed on the base 
member (10) while being spaced from each 
other at a predetermined distance; 



the pair of supporting plates (70,70*) and both 
side portions of the magnets (30,30*), for 
damping the vibration occurred at the lens 
holder when the lens holder is driven. so 

5. The pickup actuator as claimed in claim 4, wherein 
the supporting plates (70,70*) are positioned 
between the wire springs (44a ,44b) so as to be in 
contact with each of the wire springs. 55 

6. The pickup actuator as claimed in claim 5, wherein 
the wire springs (44a, 44b) are disposed between 



the supporting plates (70,70*) so as to be in contact 
with each of the supporting plates. 

7. The pickup actuator as claimed in claim any of 
claims 4 to 6. further comprising: 

a pair of second wire springs (44'a,44b) 
extending from the both sides of the lens holder 
(40) in a symmetrical relation with respect to 
the first wire springs (44a,44b); 

a pair of second supporting plates (90,90*) 
respectively disposed on the second wire 
springs, while being spaced from side portions 
of the magnets at a predetermined distance; 
and 

a second damping fluid (80*) which is applied 
between the pair of second supporting plates 
and the side portions of the magnets being 
adjacent to the second supporting plates, and 
which damps the vibration occurring at the lens 
holder when the lens holder is driven. 

8- The pickup actuator as claimed in claim 7, wherein 
the second supporting plates (90,90*) are posi- 
tioned between the second wire springs (44'a, 44b) 
so as to be in contact with each of the wire springs. 

9. The pickup actuator as claimed in claim 8, wherein 
the second wire springs (44*a,44*b) are disposed 
between the second supporting plates (90,90*) so 
as to be contacted with each of the second support- 
ing plates. 

10. The pickup actuator as claimed in any of claims 1 to 
9, wherein the first and/or second supporting plates 
are made of a nonmagnetic material. 

11. The pickup actuator as claimed in claim 10, wherein 
the nonmagnetic material is a plastics material. 

12. The pickup actuator as claimed in any of claims 1 to 

11, wherein the first and/or second damping fluid 
has a viscosity ranging from 1000cP to 2000cP at 
about 27°. 

13. The pickup actuator as claimed in any of claims 1 to 

12, wherein the first and/or second damping fluid is 
a magnetic fluid having a magnetic property in the 
magnetic field: 

1 4. The pickip actuator as claimed in claim 1 3, wherein 
the magnetic fluid is magnetized to 100G ~ 200Q in 
a magnetic field of 3~4k0e. 

1 5. The pickup actuator as claimed in claim 1 4, wherein 
the magnetic fluid is in a colloid state, wherein mag- 



a pair of magnets (30,30*) respectively 25 
attached to inner side surfaces of the yokes; 

a lens holder (40) which is suspended by two 
pairs of wire springs (44a,44b) so as to be 
moved for focusing and tracking in a space 30 
defined between the magnets, and on which an 
objective lens (42) is mounted; 

a driving coil (50) which is disposed on the lens 
holder (40) and drives the lens holder for focus- 35 
ing and tracking by electromagnetically inter- 
acting with the magnets; 
characterised by: 

a pair of supporting plates (70.70*) disposed on ao 
the wire springs (44a, 44b) which are support- 
ing the lens holder (40), so as to have a prede- 
termined gap with side portions of the magnets 
(30,30*); and 

45 

a damping fluid (80) which is applied between 
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netic particles are stably dispersed. 

1 6. The pickup actuator as claimed in claim 1 5, wherein 
the magnetic particles comprise Fefc0 4 . 

5 

17. A pickup actuator comprising: 

a base member (10); 

a first yoke and a second yoke (20,20*) dis- 10 
posed at an upper surface of the base member, 
while being spaced from each other at a prede- 
termined distance; 

a first and a second magnets (30,30*) respec- is 
tively attached to inner side surfaces of the 
yokes; 

a lens holder (40) which is suspended by first 
wire springs (44a, 44b) so as to be moved for 20 
focusing and tracking between the first and the 
second magnets, and on which an objective 
lens (42) is mounted; 

a driving coil (50) which is disposed at the lens 25 
holder, and drives the lens holder for focusing 
and tracking by electromagnetically interacting 
with the first and the second magnets; 

a pair of first supporting plates (70,70*) dis- 30 
posed on the first wire springs (44a,44b) which 
are supporting the lens holder (40), while being 
spaced from side portions of the first magnets 
(30,30*) at a predetermined distance; 

35 

two pairs of second wire springs (44'a,44t>) 
extending in a symmetrical relationship with 
respect to the first wire springs (44a, 44b); 

a pair of second supporting plates (90,90*) 40 
respectively disposed on the second wire 
springs, while being spaced from side portions 
of the second magnets at a predetermined dis- 
tance; and 

45 

a magnetic fluid (80,80*) which is applied 
between the first supporting plates and side 
portions of the first magnets and between the 
second supporting plates and side portions of 
the second magnets, and which damps vibra- 50 
tion occurring at the lens holder when the lens 
holder is driven. 
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